indicated on axes and panel labels. For each parameter set, 100 simulations were initialized in each of the uniform me0 or me3 states and simulated for 50 cell cycles. Bistability measure B calculated as described in STAR Methods. DNA replication is not included in the top panels but is included in the bottom panels, with a timescale of 22 hours (Posakony et al., 1977) . ( Figure S3 with additional parameters in Figures Figure 1D . •! Purified human PRC2 methylates H3K27 in vitro (Cao et al., 2002; Kuzmichev et al., 2002 ).
•! Catalytic efficiency of non-processive methylation of H3K27, H3K27me1, H3K27me2 substrates by human PRC2 determined in vitro (McCabe et al., 2012) .
Genetic:
•! PRC2 is required for all H3K27me2 and H3K27me3 in vivo (Ferrari et al., 2014; Jung et al., 2010; Pasini et al., 2007; Schoeftner et al., 2006) , and intragenic H3K27me1 (Ferrari et al., 2014) in mouse embryonic stem (ES) cells.
Correlation:
•! SUZ12 and EED binding are correlated with H3K27me3 in human ES cells and mouse embryonic fibroblasts .
Specific cases:
•! Tethering EZH2 (Hansen et al., 2008) , EED (Hansen et al., 2008; van der Vlag and Otte, 1999) or JARID2 (Pasini et al., 2010a) Mammalian Biochemical:
•! Binding of EED to H3K27me2 and H3K27me3 increases catalytic activity of human PRC2 in vitro (Margueron et al., 2009) .
Genetic:
•! Disruption of H3K27me3-binding by EED decreases H3K27me3 levels in human and mouse cells, and leads to embryonic lethality in mice (Ueda et al., 2016) .
Drosophila

Genetic:
•! H3K27me2/me3 recognition by ESC (EED homologue) is required for PRC2 function in vivo (Margueron et al., 2009 ). Mammalian Biochemical:
•! Mouse PRC1 components (Grau et al., 2011) and human PRC2 (Margueron et al., 2008) can compact chromatin in vitro.
•! Human PRC2 can repress transcription of chromatinized templates in vitro (Margueron et al., 2008) .
•! Mutation of SUZ12 or EED results in increased acetylation (Pasini et al., 2010b) and expression Pasini et al., 2007; Shen et al., 2008) of PRC2 target genes in mouse ES cells. However, it should also be noted that a more recent study has reported that PRC2 is dispensable for repression of PRC2 targets in certain culture conditions (but is still required during differentiation) (Riising et al., 2014) .
•! Treatment of human cells with a small molecule inhibitor of Ezh2 leads to a loss of H3K27me2/me3 and activation of PRC2 targets (Qi et al., 2012) .
•! Mutation of PRC1 or PRC2 subunits results in loss of chromatin compaction and changes in chromatin topology at Hox loci in mouse ES cells (Eskeland et al., 2010; Williamson et al., 2014) .
Correlation:
•! H3K27me3 and PRC2 occupancy are inversely correlated with markers of productive transcription, such as accumulation of mRNA (Brookes et al., 2012; Lee et al., 2006) , histone acetylation (Pasini et al., 2010b) , and RNA polymerase II phosphorylated on Ser-2 of the C-terminal domain (CTD) (Brookes et al., 2012) in ES cells.
•! H3K27me3 is correlated with reduced chromatin accessibility, as measured by DNAse I mapping in diverse human cells (Roadmap Epigenomics Consortium et al., 2015) , or MNase accessibility (MACC) in mouse ES cells (Deaton et al., 2016) .
Specific case:
•! Tethering EZH2 (Hansen et al., 2008) , EED (Hansen et al., 2008; van der Vlag and Otte, 1999) or JARID2 (Pasini et al., 2010a ) to a reporter gene can initiate H3K27me3 accumulation and gene repression.
Drosophila Biochemical:
•! PRC1 components compact chromatin (Francis et al., 2004) , and inhibit chromatin remodeling in vitro (Francis et al., 2001 ).
•! PRC1 can repress transcription in vitro (King et al., 2002) .
Genetic:
•! Lys-27 of H3 is required for PRC2-mediated gene repression (Pengelly et al., 2013) .
•! Mutation of ESC (EED homologue) leads to increased occupancy of RNA polymerase II and decreases in H3K27me3 at PRC2 target-gene promoters (Chopra et al., 2011) .
Correlation:
•! Polycomb silencing is associated with chromatin compaction and the formation of "long-range" intra-chromosomal contacts (Boettiger et al., 2016; Sexton et al., 2012) . Mammalian Specific cases:
•! Global transcriptional inhibition using small molecules results in PRC2 recruitment to new targets genome-wide in mouse ES cells (Riising et al., 2014 ).
•! Transgenic reporter gene studies indicate that the transcription start site of the c-Jun locus is required for displacement of PRC2 during differentiation (Riising et al., 2014) .
•! Transcriptional induction by retinoic acid (RA) of CYP26a1 (mouse ES cells) or CYP26a1, Hoxa1, RARβ2 (mouse P9 embryonic carcinoma cells) results in H3K27me3 reduction (Gillespie and Gudas, 2007; Yuan et al., 2012) . Conversely, H3K27me3 accumulates slowly at these genes after removal of RA.
•! In human NIH 3T3 cells, changes in expression of PRC2 targets induced by Ras signalling precede changes in gene-body H3K27me3 levels (Hosogane et al., 2013) .
Histone demethylation
Biochemical:
•! Human JMJD3 and UTX demethylate H3K27me3 non-processively in vitro (Agger et al., 2007; Hong et al., 2007; Lee et al., 2007) . JMJD3 associates with transcription elongation factors in human cells (Chen et al., 2012) .
Genetic:
•! Over-expression of human UTX reduces H3K27me2/me3 in vivo (Hong et al., 2007) .
Specific cases:
•! UTX is bound to several HOX promoters (Agger et al., 2007; Lan et al., 2007) and levels increase at the Hoxb1 locus during gene induction, resulting in H3K27me3-demethyation and loss of PRC2 (Agger et al., 2007) .
•! UTX required to maintain expression and low H3K27me2/me3 levels at Hoxa13 and Hoxc4 (Lee et al., 2007) .
Histone exchange
Correlations:
•! H3.3 histones are incorporated independently of replication in human cells and relative H3.3 levels have been regarded as a marker of histone exchange (Ray-Gallet et al., 2011; Tagami et al., 2004) . H3.3 accumulation is positively correlated with transcriptional activity in human cells (Pchelintsev et al., 2013; Ray-Gallet et al., 2011) .
•! Histone exchange and H3.3 accumulation is positively correlated with transcriptional activity in mouse ES cells and neural stem cells (Deaton et al., 2016) , and mouse embryonic fibroblasts (MEFs) (Kraushaar et al., 2013) .
•! Both H3.3 levels and histone exchange are negatively correlated with H3K27me3 (Kraushaar et al., 2013) in MEFs and with Polycomb complex binding in mouse ES cells (Deaton et al., 2016) .
Arabidopsis Specific case:
•! Exogenously driven transcriptional induction can remove H3K27me3 at FLC.
Conversely, transcriptional shutdown from a high-expression state results in accumulation of H3K27me3 (Buzas et al., 2011) .
S cerevisiae Histone exchange
Correlation:
•! Histone exchange rates correlate with gene expression (Dion et al., 2007; Jamai et al., 2007) .
Drosophila Histone demethylation
Biochemical:
•! Drosophila UTX colocalises with elongating RNA polymerase II (Smith et al., 2008) .
Histone exchange
Correlation:
•! Histone exchange rates correlate with gene expression (Deal et al., 2010) (Ptashne and Gann, 1997) ) or, in eukaryotes, they can act through distal regulatory elements (reviewed in (Heintzman and Ren, 2009) ).
•! Trans-regulation can be graded in an 'analog' fashion according to dosage of a single regulator in both mammals (Giorgetti et al., 2010) and yeast (StewartOrnstein et al., 2013) . (Jackson, 1987; 1990; Jackson and Chalkley, 1985; Yamasu and Senshu, 1990 ) (reviewed in (Annunziato, 2005) ) •! H3K27me3 levels on parental histones are diluted by one-half immediately after DNA replication in HeLa cells, and accumulate slowly over the cell cycle (Alabert et al., 2015) .
•! H3K27-methylation is not detected before histones are incorporated into chromatin (Jasencakova et al., 2010; Loyola et al., 2006) .
C elegans
•! H3K27-methylated histones are passed on and shared equally between daughter chromosomes during embryogenesis in the absence of PRC2 (Gaydos et al., 2014) .
S cerevisiae
•! Parental histones are inherited relatively close to their original location (within around 400 base-pairs) (Radman-Livaja et al., 2011) .
